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Air Arm Division Friendship International Airport 
Bov 746, Baltimore 3, Md. 
Telephone: 761-1000 

Rovsaber 13, 1962 


Special Project;!} Office (AS2«5) 
Plats end Programs Office 
Birsetorata of Production 
¥ right -Patterson APB, Ohio 


SUBJECTS Contract IP 33(600)*40280, Reduction 
In Scope, Motion. Cotcpensation. 
Westinghous© Kef. AAF *45196 “20 


Reference (a)s Westin^jousa fetter dated 27 August 19&2, subject: 

Contract M 33(600) -40280, Program Extension. 

Enclosure (1)2 fere© (3) coulee Westingliousa Specification R-1916, Rev. 

A dated Stovesber 7, 1962 entitled ".Antenna Angle and Motion 
Compensation, Rollover Version 11 . 


Enclosure (2): 


feres (3) conic© Westinghouse Cost ana Price Analysis, 
Warn I E-777-1 dated fovember 12, 1962. 


Gentlemens 


fee proposal submitted by Reference (a) and which subsequently 
was incorporated is the Contract by Ataendbaent So. 13# included design and 
fabrication effort necessary to achieve motion compensation by roll stabi- 
Siting the linear cross track accelerometers and by stabilizing the 
antennas far two systems with & total estimated cost of $ lk2,2$3» (Refer 
to Item I, Section B of Reference (a)). Reseat technical discussions 
have indicated the desirability of -your Erectly proourring the signs!, 
sources, servos and actuators required for such motion compensation in 
accordance with a performance specification to ba furnished by Festinghouae. 
Under this approach Festinghouse proposes to provide: 

(a) System design integration iacludiag the preparation 
of motion compensation performance specifications . 

(b) Matson and design follow to assure overall system 
compatibility. 

(e) A mechanical preliminary design study for antenna angle 

control tad design of servo installetion on the radar frame. 


25 YEAR RE-REVIEW 
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Attn: ASZ-5 


- 2 ~ 


Sovember 13, 1962 


'Hie effort quoted for breadboard antenna stabilisation and its 
evaluation quoted under Item 5 , Section B, Flight lest, of Reference (a) 
is not affected by this proposal . 

Ihe performance specification has been developed based on 
several conferences with Interested parties and is forwarded as Enclosure 
U/ for your review and consideration. 


0ur quotation for perforating the effort outlined above is $36,006 
total estimated cost, and £ 2,520 fixed fee. Enclosure (1) is mi analysis 
of this quotation. Since this effort would replace that quoted under Item 1, 
Section B of Reference (a] for $ 142,283 total estimated cost, the net 
reduction in total Contract Cost would be $106,277* 

Based on the fee negotiated for the BOARD Extension, the pro- 
rated fee for the $142,233 total cost being deleted is $ 8 , 878 $ therefore 
the net reduction in fee would be this figure less $2,520 or $ 6 , 358 . 

Technical coordination with interested groups is continuing pend- 
ing your decision as to source fear the motion compensation hardware * We 
have for the moment held work on its detailed design and fabrication as 
authorized by Amendment Ho, 13 . If you adopt the proposal outlined herein, 
we will be glad to discuss the contractual arrangements at your convenience. 
However, because we are currently holding up authorized work which you may 
later procure elsewhere, an early decision on this proposal is desirable. 

Tery truly yours* 

WESTIHGH0USE ELECTRIC CORPORATION 


RWE:sf 

Ene. 


Project Liaison 


Marketing Department 


STAT 
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( vv t Westinghouse electric corporation 

\“/ AIR ARM DIVISION BALTIMORE MD. US. A. 


ASTEtrA ANGLE A1ID MOTION COMPEnSATIOII 
(FOLLOWER YSASIOil) 
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The purpose of this specification is to describe the functional units 
necessary to achieve compensation for aircraft motion. Section 1.0 includes the 
roll staoilized platform anl related electronics to achieve compensated, cross 
truck acceleration of no more than 2 mill g or 1/16 wavelength, whichever is the 
more severe limitation at a ± . articular frequency of disturbance. Section 2.0 
includes the electronics for antenna positioning in the yaw axis to maintain the 
beam center within 2 tailliradiuns of the intended pointing direction indepen- 
dently of aircraft motion in pitch and yaw. The environmental limitations are 
also included. 

1.0 CROSS TRACK VELOCITY COMEI/SATIOH 
See Figure 1 

1.1 Roll Stabilized Platform 


1 .1 .1 Outline If citat ion 


1.1.2 Roll axis .%14.rjm.ient to aircraft 


Figure 2 


1.1.3 Accelerometer positioning relative to 
line of sight . 


1 ft. 


1.1.4 Accelerometer depression in roll 


29° ±1° 


1 .1.5 ••iaxi.flua roll rate 


1.1.6 riaximuii roll acceleration 


10°/sec . 
50 “/sec* 


1.1.7 Positioning accuracy 


.1 milliradian 


1.1.3 Operating temperature range 
1.1.9 rti.xi.muu te iperature range 


•:1X°F to 300 °F 
-54°F to 300 °F 


1.1.10 Unattended service life 


1000 hrs. 


1.2 Integrator and he Ivor k 


1.2.1 riaximum velocit 


50 ft / sec 


1.2.2 Velocity resolution 


.01 ft/sec 


1 .2 . 3 Linearity 

1.2.4 Idealized network response 


@) Westinghouse electric corporation 

' — ' AIR ARM 0IVISI0N BALTIMORE MO. U S 


SHEET 3 


TO ' 
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F(s) - 


'2 Xl s (1 + 1/2 e) 
(3. + 'H i s)~ 


- 63.3 sec 

— .0106 sec 


(w) Westinghouse electric corporation 

AIR ARM DIVISION BALTIMORE MO. 


(1 + lV 2 s) 

(1 + X s) 3 


1.2.5 

Operating te> tpcr.ture ran^e 

I'&xi inu temperature ranje 

-1-80° to +120 °F 

~55 c to 120 °F 

Frequency Off- Set Generator 


1.3.1 

Frequency r..,n w e 

+200 cp3 to+600 cps 

1.3.2 

Linear voltage r+ny,e 

+2.5 volt to-2.5v ' 

1.3.3 

Frequency resolution 

.2 ft /see 

1.3.4 

Linearity 

V' 

— f J 

1.3.5 

Frequency sensitivity 

330 cpo/volt ~ 

1.3.3 

Input impel--.nce 

501c ohms 

1.3.7 

Operating; te iperature rany,e 

+80° to +120 °F 

1.3.3 

I&ximuu te ipeiv/bure 

-54° to +120 °F 

Accelerometer 


1 .4 .1 

Maximu;a aeee. 1 eration 

1 G 

1.4.2 

Resolution 

1 mill! G 

1.4.3 

Linear ty 

x> 

1.4.4 

Upper frequency limit 

20 cps 

1.4.5 

Oper.it any te iperature r..n 0 e 

100° to 300 °F 

1.4.6 

tliximua te iperature r.».n.je 

-54° to 300 °F 


. U.S.A. 




REV 

SHEET 4 

SPEC. ^ 

wa R-l jLG 
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2.0 AIJGLE CO! IPENSATIOI; 


Open loop antcnru pointing error over, 2.1 

Antenna open loox response to aircraft lotion 

Ant emu ts,;, o Le.i sennit Lvlty tit the input to the antenna 
follow serv< . 


Fla ire 1 


±.s # or) 

4 cps 

1 degree /volt 


Susaaing point oh 11 he capable of accepting a aignul from 

the dopplor trader (output iupedancc- < 500 *J) and suiting it with 

the open loop co,.a .uni; with unitj 0 -in. 


Opcr .ting temperature range, 
i-tixiraum temper at 'are range 
Position potentiometer 
2.S.1 Operating temperature range 

Tae dop A lor freqncnc,, trac.-r.oc will do jo the antenna 
pointing loop at lot. frequencies with ... n in oncost 
of .j volt /he and with uni bi ^j.in at 1/10 ctjtj. 


: (30 ° +120 °F 
-54° +l4o°F 


100 °F to 4j0°p 


(w) Westinghouse electric corporation 

' ' air ARM DIVISION BALTIMORE M0. U.S 


SHEET 


l PIVISIOW BALTIMORE MO, U.S. A. j ■> | R-lgl6 
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3 .0 GENERAL 


3 .1 The eaviromentchl conditions except t e; ■ ip e r- t ur e and detaileu an 
R-Ioll. 

3.2 In the event of ceirllie t between this document and any MIL OpeciTi- 
cation this document shall govern. 


( w h Westinghouse electric corporation 

'ZZS AIR ARM DIVISION BALTIMORE MO. U.S.A. 


SHEET 


SPEC. ^ -* r-\*T 

Ha R-lylo 


REV 
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V 
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® Westinghou$e electric corporation 

AIR ARM 0IVISI0N BALTIMORE MO. U.S.A. 


SHEET 


SPEC. 

Na 


H-1716 


REV 
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SEE DESCRIPTION OF COST AND PR.CE ANALYS.sTr^e^rT 


The subcontracted portion of this contract is estimated at_ 


-Jk of selling price. 


CERTIFICATION 


Ifcatinghotuft - ftl r-ioaa. 

13 J 196a — 


Enclosure 


— anu ue.ier me costs and exDenses shown ^ 

ereon are correct*'' 

STAT' 

E 

Bepartatent 


***»&*> Accounting 0epartaen? TAT 
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# 

AAS-*5X96-£0 - 13 1 

1 * 6 ® 

taA 

iftW State 

• 

Zi 

SlUtaft 

(Mg A tfta&ME 



♦ »,33* 


7» 5*» 

5*71 

7,006 

Stayfca 111 n tii| te 

A A ■»-- . . A. A ju| % , -jtk ^ - 

0m ss aspumumi sp stai 



mi 

thmhmnrta teete 

1 

MwftftrwMl 

SbUhts 

tluiVMrb ft frmluotloc 

600 $ *.» 

#5*it 

♦ 5,2*6 


*60 5*10 

5*71 

*^P. 

«Bt «n«lmariag Ld 

bar MJ—t— nt «r &.st to n ^plfil to * 



Sanitized Copy Approved for Release 2010/05/17 : CIA-RDP67B00657R0001 00090005-6 



Veatingboa** Electric Oo crpJBFtlon * Mr Ant IU vision 9 PR1ME pf] ^ im p 

] 

MUUMtSS (STREET) 

2 . 0 . Sox Tks 

PURCHASE REQUISITION NO. 

^' ,T ZONE STATE 

Bftltiaore 3 Maryland 

ORDER OR FILE NO. 

AMMi5196-20 

CONTRACT NO. 

AF 33 (o 00 )- 40 a£ 

ITEM NO. 

K) All 

ARTICLE j 

Motion CoapcnMtlc m System Investigation, Hollow 

QUANTITY 

AT 

* EAC) 

AMOUNT 

. , 38,526 

cad Keefe. Study 

NET TOTAL OF CONTRACT 

S 

ANALYSIS OF PRICE AS OF TYPE OF CONTRACT 

Bofwtoer 12, 62 Cfff 

INDICATE WHETHER DATA BELOW )S: 

PER UNIT n OR TOTAL ffl 

L,NE ITEM 


AMOUNT 

1 * MANUFACTURING COST - DIRECT: 

X X x X X 


A. DIRECT MATERIAL 


^ ^ A A A 

B. FACTORY LABOR ( HOURS) 



C. FACTORY OVERHEAD 


X X X X X 

D, TOOLS, DIES, JIGS, PATTERNS a FIXTURES 



E, OTHER (SCHEDULE ATTACHED) 



F. TOTAL DIRECT MANUFACTURING COST 

X X X X X 

■^v Vx ./x A, rx 

_ 2. PRODUCT DEVELOPMENT ( % OF IF) 

X X X X X 


3. ENGINEERING COST - DIRECT: 

X X X X X 


A. DIRECT MATERIAL 



B. ENGINEERING LABOR ( mk Are HOURS) 



C. ENGINEERING OVERHEAD 

f Uftfv 


D. OTHER (SCHEDULE ATTACHED) TllllCL 

KylBy 

Ik CtC 


E. TOTAL DIRECT ENGINEERING COST 



X X Y Y Y 


4. GENERAL RESEARCH < 4 5 % OF IF + 2 + 3E) 

— 

5. TOTAL MANUFACTURING & ENGINEERING COST (IF + 2 + 3E + 4) 

— * 1*33 — — 

6. GENERAL AND ADMINISTRATIVE EXPENSE ( g 4* % OF 5 ) 

33?277 

.... 7 * CONTINGENCIES (FURNISH DETAILS) 

2,729 

8. OTHER EXPENSES (FURNISH DETAILS) 


9. 


10. 


... -H- TOTAL COST (SUM OF LINES 5 THRU 1 0) 


12. 

36>006 

13. OPERATING PROFIT OR FIXED FEE 


14. 

— —2*520 

15 . 


16. TOTAL ESTIMATED COST INCLUDING FIXED FEE - COST TYPE mhlTBArrc 


17. SELLING PRICE - FIXED PRICE CONTRACTS 

3* 

18. 


19. 


20. 



SEE DESCRIPTION OF COST AND PRICE ANALYSIS PROCEDURE 


The subcontracted portion of this contract is estimated at_ 


-°/o of selling price. 


CERTIFICATION 

This « »o certify that the above information contained in this report has been compiled from the records and books of this company (or is an 
eshmate based on such books and records) and to the best of our knowledge and belief the costs and expenses shown hereon are correctly stated. 


Wertlnghwuw mrnm&iStom* - Air Ajwt 

Stmaber 13 , 1962 


Salomon 


SIGNATURE AND TITLE 


w _ STAT 

* **ao^gor, Marketing Departaent 


SIGNATURE AND TITLE 

Accounting 
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M»-*»96-20 - 13 loveafeer 1962 



Sollar* 

w , mm in 

$ 12,338 


7,00b 


Amv tmtmm 


MX 

Labor ft Qwrtwi 

w«^o«p» tgfrgrjuag lattBai b*u aatei 
*N »o rl , ft Bv»lMtian &» $ Mf $3.82 $ 5,266 

Wteh . Besiks ft 

&ma«9MBt 260 5*10 3.71 2,251 

MBs tn^n— rtn g Labor MJmtMel of 2.55 to fto n^M to Am nt«. 
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Westinghouse electric torporation 

AIR ARM DIVISION BALTIMORE MD. US. A. 


SU ft. 


ANTENNA AI'IGLE AND MOTION C0I1PENSATI0N 
(FOLLOWER VERSION ) 



REV. 

LETTER OATE 


PREPARED B 


CHANGE ORDER NO. 


PAGES AFFECTED 

REVISIONS 


ORIGINAL 

~ I CHECKED BY 


APPROVED 


APPROVED 


-STA T 
STAT'.] 


APPROVED 


APPROVED 


SHEET 1 OF g SHEETS 


11-7-62 


SPEC. 

*°- R-1S16 
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The purpose of this specific, 
necessary to achieve compensation for 
roll stabilized platform and related 
track acceleration of no more than 2 mi 
more severe limitation at a particular 
includes the electronics for antenna po 
beam center vithin 2 milliradiuns of th 
dently of aircraft motion in pitch and 
also included. 


ation is to describe the functional units 
ircruft motion. Section 1.0 includes the 
electronics to achieve compensated cross 
11 g or 1/16 wavelength, whichever is the 
frequency of disturbance . Section 2.0 
sitioning in the yuv axis bo maintain the 
e intended pointing direction indepen- 
yaw . The environmental limitations are 


1.0 CROSS TRACK VELOCITY COMELSATIOK 
See Figure 1 

1.1 Roll Stabilized Platform 

1.1.1 Outline limitation 

1.1.2 Roll axis alignment to aircraft 

1.1.3 Accelerometer positioning relative to 
line of sight . 

1.1.4 Accelerometer depression in roll 

1.1.5 Maximum roll rate 

1.1.6 Maximum roll acceleration 

1.1.7 lositionlng accuracy 
1.1.3 Operating temperature range 

1.1.9 Maximum temperature range 

1.1.10 Unattended service life 

1.2 Integrator and Let work 

1.2.1 Maximum velocity 

1.2.2 Velocity resolution 

1.2.3 Linearity 

1.2.4 Idealized network response 


Figure 2 


1 ft. 


29° ±1° 
10°/sec , 


50° /sec 


.1 railliradian 
ilOC°F to 300 °F 
-54°F to 4300°F 
.1000 hrs . 


50 ft /sec 
.01 ft/sec 


® Westinghouse electric corporation 

Al * A "“ 0IVI8I0M BALTIMORE MD. US., 


SHEET 


8FEC. „ . 

Ra R-lrlo 
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F(s) = 


2 Xl S (1 + 1/2 V ± s) 

“TiTr’i ^ 


(i + 3r a s) 

(1 + % s) 3 


1 e 63 .3 sec 


= .0106 sec 


1.2.5 Operating te>-rper^ture range 
Miximun to iperature range 


+80° to +120 °F 
-55 c to 120 “F 


1.3 Frequency Off-Set Generator 

1.3.1 Fre queue „ iv.nge 

1.3.2 Linear voltage range 

1.3.3 Frequency resolution 
1.3.1+ Linearity 

1.3.5 Frequency sensitivity 

1.3.0 Input imp el. nee 

1.3.7 Operating temperature r.nge 

1.3.3 Maximum te iperature 

1 .4 Accelerometer 

1 .4 .1 Maximum uece? oration 
■ 1 .4 .2 Resolution 

1.4.3 Linearity 

1.4.4 Upper frequency limit 

1.4.5 Operating temperature range 
1.4.5 Maxi ma a te iyeraiare range 


+200 cps to+600 cps 
+2.5 volt to»'2.5v 
.2 ft /sec 


330 epo/volt 
50k ohms 
+30° to +120 °F 
-54° 'to +120 °F 


1 mill! G 


20 cps 

100° to 300 C F 
-54° to 300 °F 


® Westinghouse electric corporation 

AIR ARM DIVISION BALTIMORE MO. U 


1 . U.S.A. 


SHEET 4 


SPEC. 

wa H-l/16 
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2 .0 AIJG-LE COMPEI'JSATIOi: 


Open loop untenrui pointing error overall 


Figure 1 


Antenna open loop response to aircr ,.Ci; notion 


±.G° (3 <T) 


CDS 




1 degree /volt 


oUuuaing point shall be capable of accent irr - ''ir-rv-i 

«: issrs.r 500 » «*■ 


Operating fceitper iture range. 


iiiximuia tenperature 'cv.nge 


fo 0 ° +H 20 °F 


Fooition potentio' letoi 


-5^° +ltf0°F 


2 . 0.1 Operating; temperature range 


100 °F to 


-o?ntS 1 loon ' e ' 1Un ^ (i “ - lr : ' C ‘ rCr wU1 cXo ~« thG •-••ntenna 
of‘. ioTi/- " ^ lre ? uencie3 - g-,iu in excess 

•• - «>-•./*** »m Ki.uji uiufc„ gain at l/io ops. 


® 5. e £s!" gh ° USe ELECTRIC CORPORATION 


BALTIMORE M0. U.S.A. 


SHEET 
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3 .0 GENERAL 


3.1 ‘.Che environmental conditions except temperature and detailed in 
P-1811 . 

3.2 In the event of conflict between this document and any IIIL Specifi- 
cation this document shall govern. 


(§) Westinghouse electric corporation 

AIR ARM DIVISION BALTIMORE M0. U.! 


SHEET 


SPEC. „ n1 , 

Na R-iyio 
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